In the original articles of this issue, Poolsak Koseeyaporn et al. presented the Talent Mobility Programme in Thailand. It is a new programme for making relationship between the researchers, who are mostly working at Public R&D institutions and universities/higher education institutions, and companies. This programme is supporting the researchers to connect, meet, and explore the possibility of having research topics that fulfill both interests of researchers and the companies. The researchers would have a chance to be exposed to the industry's research problems as well as to obtain a level of trust from the companies.
Wati Hermawati and Ishelina Rosaira present the result of an exploratory study on the factors contributing to the sustainability of renewable energy projects in the rural areas. It was indicated that the success of energy technology implementation lays not only in good technology performance and long-term maintenance, but was also highly dependent on six key factors, namely (1) project planning and development; (2) community participation; (3) active communication and beneficiaries; (4) technology maintenance, including workshop and technician availability; (5) project management and institutionalisation; and (6) local government support and networks. The findings from this study provide useful insights to all stakeholders involved in the implementation of renewable energy technology for the rural areas in Indonesia.
Thiruchelvam presents a brief overview on Malaysia's STI achievements, salient features of the nation's national innovation system (NIS), and the key challenges of its NIS. The central theme of the paper is that success in STI is not automatic. It must be made through effective policies in promoting innovation as well as innovations in policy-making itself. Without such commitment for these two sides of innovation policy-making, pouring more resources to the development of STI will be futile.
Malaysia has achieved remarkable economic growth for most parts of its history, but is finding itself dogged by weak technological dynamism due to structural features of the economy as well as less than satisfactory proficiency in science, technology, and innovation (STI). Despite massive investments in creating STI infrastructure, education, physical infrastructure and incentives to support technology upgrading, the stark reality is that the country continues to lag behind the successful latecomers. This paper presents a brief overview on Malaysia's STI achievements, salient features of the nation's national innovation system (NIS), the key challenges of its NIS and some recommendations for moving forward. The central theme of the paper is that success in STI is not automatic. It must be made to happen through effective policies promoting innovation as well as innovations in policy-making itself.
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I. INTRODUCTION
Malaysia has recognised the importance of investing in knowledge-seeking activities in its quest of attaining the status of a high-income, sustainable and inclusive nation by the year 2020. Despite solid public investments in Science, Technology and Innovation (STI) over the past two decades, Malaysia's position in STI is still not satisfactory as evident from several global ranking exercises. This deficiency in innovative capacity is worrying since there are several countries, which are more competitive than Malaysia in terms of land and labour. Many of these countries are catching up fast. Given this intense competition, it becomes imperative that Malaysia reaps dividends from her substantial investments in STI.
This paper provides an overview of the country's macroeconomic performance, followed by a brief summary of the key features of the nation's national innovation system, the innovation performance, the key challenges of Malaysia's Innovation System, some case studies on enhancing the country's innovation performance, responses to the challenges and conclusion.
Malaysia's macroeconomic story since independence in 1957 is truly remarkable. From an economy that was entirely dependent on primary commodities, it has successfully navigated over the course of its brief history to become a multisector economy with manufacturing and services propelling its growth to its current emphasis on innovation. Over an extended period, Malaysia has achieved robust economic growth exceeding 7% per year. Today, with a gross national income (GNI) of USD 11,120 per capita in 2014, Malaysia is placed well in the upper middle income range and is now close to becoming a high-income country. The country's success is not only confined to the economic sphere alone. The country has charted impressive social gains over the past half century. It has built world class infrastructures as well as knowledge infrastructures (universities, research institutes, specialized technology agents, etc.) that are crucial for its future.
While Malaysia has been expanding rapidly for a prolonged period of time, it is not without experiencing periods of turbulence. The impressive economic growth rate since the 1980s came to an abrupt halt following the Asian financial crisis of 1997 which had lasting effects.
While the economy recovered from this crisis, the country failed to achieve the economic growth rate of the pre-crisis era. Malaysia was struck again by the global financial and economic crisis in 2008 with the GDP contracting in 2009 although less severely than a decade earlier. In short, Malaysia has lost its technological dynamism over time. Tracing the past performance of economic growth and its drivers revealed that capital accumulation has been an important contributor of growth in Malaysia. Technological progress, on average, contributed nearly 2% of the growth (see Table 1 ). Manufacturing sector registered higher total productivity growth during the period between 1999-2003, but in recent years their growth has slowed down with the service sector (e.g. trade, utilities, and finance) leading to the total factor productivity (TFP) growth (see Table 2 ). The nation's past sources of growth has declined, the rate of investment has dropped; productivity has slowed down and export market shares have declined. This weakening dynamism underscores the need for Malaysia to become a more innovation-driven economy. [1986] [1987] [1988] [1989] [1990] . Numerous financing and fiscal incentives were introduced to promote innovation. Additionally, substantial investments accorded to human resource development as well as enhancing capabilities of small and medium enterprises (SMEs). Despite impressive array of policies and programmes, their execution has been less than satisfactory.
3) Sound institutional framework but weak management. The framework for STI in Malaysia is sound given adequate institutional structures and mechanisms for coordination. However, weak institutional leadership at all levels has resulted in needless duplications and lack of focus. There are far too many public agencies engaged in STI resulting in lack of focus and thinning of resources. Ministry of Science, Technology and Innovation (MOSTI) which is expected to play the coordinating role in this agenda is too weak to perform this task. 
6) Lack of focus.
Malaysia's public sector research funding programme is characterised by far too many areas of funding as well as too many schemes. Concentration of efforts is necessary since the country cannot afford to spread its limited resources -both manpower and finance -across a broad front.
7) Concerns over effectiveness of education investments and brain drain.
Several concerns have emerged regarding the effectiveness of the education system in producing a workforce that is competent in today's knowledge intensive economy. Many people in industries complain on the deteriorating quality of students being produced, especially by the public universities. Another growing problem is the increasing exodus of talented Malaysians to other countries.
8) Promotion and Popularisation of STI.
A number of initiatives have been taken to increase public awareness and participation in STI. Much more needs to be done to create the impression, especially among the young that science is fun and an exciting field to explore.
9)
International STI Alliances. Malaysia has shared her STI development experience with countries in the developing world through various platforms such as the Commonwealth Partnership for Technology Management (CPTM), OIC Vision 1441 Secretariat, and
International Science, Technology and Innovation Centre for South-South Cooperation (ISTIC). However, a critical examination on how the country has benefited from such exchanges or from the various bilateral and multilateral agreements signed has not been undertaken. Indeed, it has been argued that Malaysia should adopt a more strategic approach in forging international collaborations that will advance its STI capabilities.
The challenges described previously reveal that Malaysia still has some ways to go in order to catch up with its competitors who are all moving rapidly ahead in the STI proficiency ladder. The principal actors in Malaysia's NIS are largely government or government-linked corporations (GLCs). Figure 1 illustrates the key actors in Malaysia's NIS.
III. RESULTS
Malaysia's STI performance-for example in terms of R&D intensity, R&D personnel, patents applied and publications-has improved over the past decade. Despite this upbeat trend, the country's performance pales in comparison with countries such as Republic of Korea, Taiwan or Singapore. This section provides an overview of Malaysia's innovation performance.
a. Knowledge Creation through R&D
Spending on R&D in Malaysia has increased by more than twenty-fold over the past two decades from about MYR 0.5 billion in 1996 to reach almost MYR 10.6 billion in 2012. The country's R&D intensity (R&D expenditure r elative to GDP) stood at 1.13% in 2012-almost double the level achieved in 2006 (see Table 3 ). Industry R&D intensity has declined to 64.45% from 71.8% in 2006 reflecting sharply increased R&D expenditure by public research institutions and public institutions of higher learning. Despite this decline in proportion, industry's actual expenditure on R&D in 2012 has increased by almost 60% from the 2008 total. R&D contributions by SMEs are still insignificant at 8.0%. 
b. STI Human Resources
The number of R&D personnel has increased markedly by more than 10 fold from 9,233 in 1996 to almost 104,000 in 2012. Similarly, the number of researchers per 10,000 labour force rose impressively from 5.1 in 1996 to 57.45 in 2012 (see Table 4 ). The total full time equivalent (FTE) of research personnel in 2012 has recorded a massive increase in tandem with the increase in the R&D personnel, particularly in the institutions of higher learning. The number of women researchers is increasing and they constitute a significant 50% of the total number of researchers in the country. Almost 88% of the country's research personnel are in the public sector (universities and Government Research Institutions (GRIs)). Table 5 . Table 6 ). 
c. STI Outputs and Outcomes
Despite the impressive expansion in publications, Malaysia's ratio of citations per article is 5.37, which is still far behind many developing countries such as Philippines, Thailand, Indonesia, and Vietnam. Something of concern is the declining trend of counts of citations since 2012 as well as the low proportion of papers published in high impact publications. The number of patents granted to Malaysians has increased steadily since 2006 following the corporatisation of the Intellectual Property Corporation of Malaysia (MyIPO). The number of patents filled under PCT has steadily declined since 2011 (see
d. Uneven Innovation across the Regions
The more developed regions in the country obtained the largest share of about 85% of the total R&D budget annually during the period of 1996 to 2008. The budget is concentrated in 4 states, namely Selangor, Kuala Lumpur, Johore, and Penang. This distribution pattern is not surprising since, for example, Selangor is the location of four major public universities besides being home to a number of public research institutes. Also, most of the major firms in the country are located in the Klang Valley (Kuala Lumpur and Selangor). However, there has been a significant shift in the distribution of R&D budgets in 2008 with the less developed regions accounting for almost a third of the total national R&D budget. This broad dispersion of the R&D budget bodes well in the nation's efforts to promote innovative capabilities throughout the country and not confined to any one particular region. 
IV. DISCUSSION OF SWOT ANALYSIS
Benchmarking the overall performance of the economy with that of others, provides useful information on the innovation performance of the country. Malaysia has relatively performed well in dimensions such as infrastructure, health and primary school education, and financial markets. However, as a whole, Malaysia still mirrors an efficiency driven economy due to the lower scores along the dimensions of innovation economy, such as technological readiness, innovation and higher education and training (see Figure 2) . It is, therefore, important for Malaysia to catch up in these dimensions to further upgrade herself to mirror the innovation driven economies such as Taiwan, South Korea, and Singapore.
Malaysia's strengths, weaknesses, opportunities, and threats in STI can be briefly summarized as follows. 2) There is strong public investment in education and training (see Box 1);
3) There are acknowledged capabilities in particular sectors
Weaknesses

1)
There is poor orchestration of the institutional arrangements to oversee the nation's STI agenda;
2) Poor execution of plans continues to undermine the nation's STI plans;
3) While support for generation and development of STI efforts have assumed importance, diffusion efforts have not received much attention.
Opportunities
1) The country has a relatively young population with median age of 28 years;
2) Malaysia can exploit its cultural linkages with booming China and India as well as growing Muslim market;
3) Leveraging the sizeable Malaysian diaspora. Box 2 describes the initiative by the government in enticing the Malaysian diaspora to return to the country. 
Expanding and Enhancing Higher Education
Prior to 1969, there was only one university to service the country. Since then, the number of public universities has increased to 20 in 2008, while there are presently 51 private universities operating in the country. The government launched two plans-namely the National Higher Education Strategic Plan (NHESP) Beyond 2020 and the National Higher Education Action Plan (NHEAP)-to guide the country in its expansion of the higher education sector. Important reforms in terms of funding and governance have been introduced with the goal of strengthening quality and delivery, and fostering excellence in higher education. These reforms are already showing signs of change and important results have been achieved, notably in terms of higher education enrolment rates (at all levels) as well as in terms of enhanced R&D personnel and the research performance of public universities, among other major achievements. Challenges remain in terms of governance (e.g. autonomy) and relevance to industry (connecting with demand), as well as growing funding constraints. The latter relates to the new obligations for HEIs to diversify their sources of funding and find ways to enhance their impact on the economy and society.
Source: OECD (2016)
Box 2. Malaysian Diaspora and the Role of TalentCorp
The outflow of Malaysian talent is increasing. It is estimated that about 4% of the country's population resides overseas, approximately 40% in Singapore. Malaysia's brain drain is intense relative to a narrow skill base. One out of ten Malaysians with a tertiary degree migrated in 2000 to an OECD country-this is twice the world average. The Malaysian diaspora is large and expanding. Our conservative estimate puts the worldwide diaspora at one million people in 2010. The diaspora has grown rapidly: it almost quadrupled over the last three decades.
To remedy this problem, TalentCorp was established in 2011 to retain talent and attract skilled Malaysians abroad to fill the country's growing deficit in skilled manpower. In 2011, 680 applications were approved under the Returning Expert Programme scheme, which was more than double the previous year.
Besides bringing back talent, TalentCorp is also partnering with the Government to enhance the skills level of the workforce and ease transition from school to work place through internship programmes. Additionally, TalentCorp coordinates upskilling programmes for graduates to ensure resources are invested on priority areas. TalentCorp in collaboration with the Public Services Department has introduced scholarship programmes for students who have gained entrance to top universities of the world.
Source: World Bank (2011)
Responding to the Challenges
The government has recognized the deficiencies plaguing the STI landscape as described earlier.
In 2013, it has adopted a new national STI policy which accords emphasis to 6 thrusts as follows.
1) Advancing scientific and social research, development and commercialization; 2) Developing, harnessing and intensifying talent; 3) Energizing industries; 4) Transforming STI governance; 5) Promoting and sensitising STI; and 6) Enhancing strategic international alliances Formulating the recommendations is the easy task. Executing them continues to remain the country's Achilles-'heel. A sound institutional and regulatory framework is central to an effective and well-functioning innovation system, including the development of STI. Despite sound structures to steer the nation's STI agenda, Malaysia's STI framework needs to be reinvigorated in order to enhance the execution of policies and empower research institutes and universities to act autonomously to confront the growing complexity of the innovation process. Poor execution of earlier recommendations pertaining to strengthening the governance of the nation's STI framework has continued to undermine the effectiveness of these policies.
The lack of robust STI governance framework has been highlighted by the Academy of Sciences Malaysia in its Science Outlook 2015 report (see Box 3). The report (Academy of Sciences Malaysia, 2015) recommended, among others, the following: These recommendations on governance are intended to address the weaknesses inherent in Malaysia's STI landscape. A recent report by OECD has also highlighted the problem of multiple actors and needless duplications in Malaysia's innovation system. It also noted that the capacity to implement and deliver the recommendations of the various policies and programmes appear limited. The reasons for this deficiency can be traced to various levels from inadequate governance, lack of political sustainability, insufficient capabilities of middle management administrators as well as their 'distance' from the beneficiaries and operators of their policy. Another factor undermining Malaysia's weak innovation performance is the poor monitoring and evaluation system at the core of the nation's STI policy making. Without such an effective feedback system, all the best STI policies and plans as well as the resources allocated towards the achievement of the stated goals will prove futile.
V. CONCLUSION
This paper has traced Malaysia's remarkable macroeconomic success since attaining independence in 1957. From an economy that was entirely dependent on primary commodities, it has successfully transformed over the course of its brief history to become a multi-sector economy with manufacturing and services propelling its growth to its current emphasis on innovation. It has achieved robust economic growth for most parts of its history, but is finding itself dogged by weak technological dynamism due to structural features of the economy as well as poor governance of its STI. Lacklustre investments in high technology and poor educational levels in its workforce are undermining its ambitions of becoming an innovation driven economy. Such ambitions are also being weakened by a serious outflow of talent to other countries.
The government recognises that Malaysia's present proficiency in STI needs to be further enhanced in order to ensure that the nation is not seriously disadvantaged by the exponential pace in scientific and technological developments that we are witnessing today. It has developed various policies and programmes to address its weaknesses as discussed earlier in this paper. The National STI Policy launched in 2013 has identified several recommendations to help steer the nation towards meeting the challenges of the next decade. However, like previous policies, weak execution continues to undermine its impact.
Moving ahead requires that Malaysia needs bold and sustained leadership to implement the measures already identified in various policies to move the STI agenda forward. The business as usual approach will not work. A dynamic NIS does not happen by chance. It is, instead, a product of commitment and leadership among the various stakeholders towards effective and efficient transmission of resources and information underpinned by an environment that engenders openness, diversity, creativity, experimentation, and trust. This paper submits some suggestions towards strengthening the NIS of Malaysia as follows.
Focused and Flexible
Given the limited manpower and financial resources, Malaysia has to adopt a more focused and flexible approach in managing its STI. Such an approach would involve, among others: 1) According emphasis to value-added activities and initiatives that build upon firms' capabilities as well as the country's traditional strengths;
2) Strengthening and development of clusters;
3) Reduce and restructure number of STI incentives and schemes to be aligned with national priorities;
Autonomy and governance
A new set of organisational dynamics must underpin public sector organisations. They include, among others:
1) PRIs and universities are given greater operational autonomy than hitherto to enable them to respond more quickly and act more flexibly;
2) Greater industry participation and stake in setting the agendas of PRIs and universities;
3) Implementation of recommendations on governance by Academy of Sciences Malaysia; 4) Performance of public STI programmes to be annually audited and reported.
Connections
Connections are the essence of any wellfunctioning NIS. Activities aimed at promoting connections among the various stakeholders of the NIS include:
1) Promote network groupings;
2) Enhance industrial diffusion efforts;
3) Strengthen connections with diaspora with emphasis accorded to forging partnerships; 4) Support industry associations' technology development activities;
Equilibrium
The nation's STI efforts must be balanced, for example:
1) Achieving an appropriate balance between funding basic and market driven research programmes;
2) Developing competencies for the short term as well as for the longer term;
3) Striking a balance between supply-side and demand-led initiatives.
Skills and Society
STI will not flourish without adequate availability of trained manpower as well as supportive society. Accordingly, it is proposed that:
1) Education system to be reformed to foster creativity as well as development of thinking and language skills;
2) Attractive incentives to be introduced to enhance greater enrollment at post-graduate level for science, technical and engineering education;
3) Existing skills and training delivery system to be reviewed and expanded; 4) Managerial skills of S&T public organizations to be constantly enhanced; 5) More enculturation programmes to be introduced to elicit greater societal support for STI.
The key proposals as sketched previously (or FACES) 1 are not exhaustive in addressing the deficiencies of our NIS. This paper has consistently argued that an effective NIS for Malaysia does not happen by chance. Instead, it must be made to happen not only in terms of policies for innovation, but also, more importantly, innovations in policy-making itself. Without such commitment for these two sides of innovation policy-making, pouring more resources to the development of STI in this country will be futile.
